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Abstract 
This study aims to address the questionnaire design challenges in cases wherein questions 
involve a large number of response options. Traditionally, these long-list questions are asked 
in open-ended or closed-ended formats. However, alternative interface design options are 
emerging in computer-assisted surveys that combine both interface designs. To investigate 
trade-offs of these alternative designs, a split-ballot experiment was conducted with a) a long 
list of radio buttons, b) a search tree (nested list of response options), and c) a combo box 
(combination of a text box and a drop-down box). Based on the question on the highest 
educational qualification attained from the Innovation Sample of the German Socio-Economic 
Panel, we investigated the interface design that facilitates respondents optimally and enhances 
the measurement quality. The findings indicate that combo boxes reduce the response burden 
and increase measurement details, whereas search trees and long lists reduce post-coding 
efforts. 
Keywords: instrument design; questionnaire design; look-up database; education; 
measurement 
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Introduction 
Questions with a large number of response options, such as questions on occupation, prescription 
drugs, country of residence, brand names, names of product groups, fields of study, or educational 
qualifications are not easily answered by respondents and cannot be easily designed by survey 
practitioners (Couper & Zhang, 2016; Keusch, 2014; Schierholz, Gensicke, Tschersich, & Kreuter, 
2018; Stern, 2008; Tijdens, 2014, 2015). To account for a large number of response options, 
questions on the referred topics listed above are typically asked either in an open-ended format (e.g. 
a standard text field) or in a closed-ended format (e.g. in the form of long lists of response options). 
Conversely, open-ended question formats are challenging for survey organisations because of the 
codability of the collected data; respondents may provide answers that are invalid or difficult to 
convert into a codable format (Conrad, Couper, & Sakshaug, 2016). Open-ended question formats 
impose lesser burden on respondents (Couper & Zhang, 2016; Stern, 2008). 
In contrast to open-ended question formats, closed-ended question formats provide 
respondents with additional information on the question context and increase the codability of 
responses (Fowler, 1995). However, closed-ended question formats may not present all potential 
response options (Fowler, 1995; Schneider, 2008), as the number of response options is limited to 
the page/screen space (Couper, Tourangeau, Conrad, & Crawford, 2004). In addition, closed-ended 
questions formats will likely introduce response order effects (Galesic, Tourangeau, Couper, & 
Conrad, 2008; Krosnick & Alwin, 1987) and confuse respondents with unknown response options 
(Couper, et al., 2004; Lenzner, Kaczmirek, & Lenzner, 2010). Thus, open-ended and closed-ended 
interface designs for long-list questions challenge respondents and survey researchers in different 
ways.  
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To address some of the challenges related to the established interface designs of long-list 
questions, survey practitioners developed alternative interface designs in computer-assisted 
surveys, such as combo boxes (combination of a text box and a drop-down box) and search trees 
(nested list of response options; Couper & Zhang, 2016; Funke & Reips, 2007; Tijdens, 2014, 
2015). Although these alternative interface designs for long-list questions may support respondents 
in their efforts to answer questions and improve data quality, we believe that research on the use of 
these interface designs has received little attention and has been inconclusive. Thus, it seems 
prudent to evaluate alternative interface designs for long-list questions in computer-assisted surveys 
from the respondent and researcher perspectives.  
To evaluate alternative interface designs for long-list questions, this study investigates 
whether presenting a long list of response options (list of radio buttons), a search tree, or a combo 
box facilitate respondents in answering long-list questions. Furthermore, this study examines 
whether or not there are differences in data quality between a long list of response options, a search 
tree, or a combo box. Finally, this study investigates and assesses the extent to which differences 
exist across the experimental conditions influenced by respondent characteristics. Therefore, this 
study makes a significant contribution to social research methodology because:  a) it is the first 
study to compare the aforementioned interface designs with each other; b) it contributes to the 
improvement of data quality; c) it evaluates the burden of respondents when answering long-list 
questions; and d) it scrutinises the current approach of measuring educational qualifications in 
computer-assisted surveys.  
 
Alternative interface designs for long-list questions 
The possibility to deploy plug-in-based programming languages (e.g. Java or hypertext markup 
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language (HTML) scripts) in survey software enabled various visual interface designs for long-list 
questions. For example, auto-completion text boxes (completes the entered text automatically) and 
auto-suggest text boxes (response suggestions are shown below the text field; Funke & Reips, 
2007). More recently, search trees (nested list of response options; Tijdens, 2014, 2015), semantic 
matching tools (identifies semantic similarities in two structures, e.g. between a response and an 
entry in an underlying database, as reported in Tijdens, 2014, 2015), and combo boxes (a 
combination of a text field and a drop-down box, also referred to as a combination box or database 
look-up, as reported in Couper & Zhang, 2016) were developed. The focus of this study is on 
search trees and combo boxes. 
Search trees are nested lists of response options that present different levels of subgroups of 
response options (Figure 1, Tijdens, 2014, 2015). At a first glance, respondents see a single table 
with approximately 20 subgroups or generic response categories (single-level). These generic 
response categories are ordered hierarchically or alphabetically. After the respondent has selected a 
generic response category, more specific and detailed response options are displayed in a second 
list (second level with up to 20 response categories). Consequently, a second-level search tree can 
provide approximately 400 response categories, thus allowing greater granularity and detail of 
measurement than long lists of response options in established closed-ended question formats. 
However, search trees do not allow respondents to give a text input on the same survey page. 
Consequently, search trees work well when a finite list of response options is available. 
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Figure 1. Alternative interface design - Search tree exemplary for levels of education in United 
Kingdom (England, Wales, and Northern Ireland). 
 
In general, combo boxes constitute the front end of a database query (and allow several 
thousand entries) which is incorporated in the survey procedure (Figure 2). Initially, combo boxes do 
not differ from standard text fields, and do not give respondents any guidance regarding the answer 
format. However, at the moment the respondent begins to type, various response suggestions are 
offered below the text field (type suggestions). Each additional letter reduces the number of 
suggestions1. Respondents can type a response, select a response from the list of response suggestions, 
or use a mixture of both approaches. Therefore, combo boxes allow greater granularity and 
measurement detail than long lists and search trees.  
                                                 
1 The implemented search algorithm uses text string matching without a fuzzy search. However, the search 
algorithm ignores special characters, the number of space characters, as well as upper and lower case letters. 
The suggestions are presented in alphabetical and hierarchical orders. 
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Figure 2. Alternative interface design - Combo box exemplary for levels of education in United 
Kingdom (England, Wales, and Northern Ireland). 
 
The concern with search trees relates to the fact that respondents need to navigate through 
generic response categories to find their preferred response option (for example on grouping 
educational qualifications please refer to Redline, Tourangeau, Couper, Conrad, & Ye, 2009). 
However, based on the assumption that respondents understand the generic response categories, 
respondents have to read fewer response options when they use search trees compared to long lists. 
In the case of combo boxes, respondents can answer by entering a text response or by choosing a 
response from a filtered list of response suggestions. Thus, search trees should enable respondents to 
answer more readily than long lists do, but not as effortless as combo boxes do. 
For survey practitioners, it is vital to achieve high-data quality. In this regard, it is essential 
for survey practitioners to identify measurement differences between interface designs as these may 
introduce measurement errors (Groves et al., 2011, ch. 8.6). Combo boxes offer more flexibility in 
answering questions compared to search trees or long lists. Hence, it is more likely that combo 
boxes produce measurements with greater detail. However, this comes along with greater 
measurement differences between responses given in combo boxes versus responses made in 
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established interface designs. Consequently, combo boxes may yield answers that are less 
consistent than those from search trees when they are compared to established interface designs. 
Depending on the requirements of the underlying research question, it might be necessary to 
provide the same interface design multiple times. However, the willingness to answer additional 
questions with the specific interface design may be influenced by the response difficulty (e.g. 
Krosnick & Presser, 2009, p. 274). Presuming that combo boxes provide additional assistance, 
respondents should be more willing to respond to questions with combo boxes multiple times 
compared with search trees or long lists. 
Responses in combo boxes can be automatically coded unless they do not match the entries 
of the underlying database. In that case, the answers need to be post-coded. Thus, the coverage of 
potential response options in the underlying database is crucial for the automatic coding in the 
combo boxes. In contrast to combo boxes, long lists and search trees offer a closed-ended response 
format. Hence, all responses can be coded automatically unless an ‘alternative’ category with text 
input is provided. Therefore, implementing search trees or long lists may reduce post-coding efforts 
compared with combo boxes. 
Example on the measurement of educational qualifications 
Our study exemplifies the issue of long-list questions based on the use of the interface design of the 
question on educational qualification, as the measurement of this commonly used socio-economic 
variable is a challenging survey research question. The established question format for the highest 
educational qualification is asked with a long list of radio buttons (for examples Hoffmeyer–
Zlotnik, 2016; Redline et al., 2009). However, there is an increase in the complexity in the measure 
of the educational qualification in Germany and Europe due to the increasing differentiation of 
educational systems that makes it challenging to present complex educational systems (Schneider, 
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2008, p. 311). This increase in complexity results in difficulties in recording and coding the 
answers in classified educational schemes (presented for the German case in table A1 with the 
International Standard Classification of Education [ISCED]; Schneider, 2013; UNESCO-UIS, 
2014). 
Given the challenge of designing long-list questions for the measure of educational 
qualifications, this study evaluates three alternative interface designs2. In the following, we strive to 
maximise data quality for each interface design based on the use of the maximum number of 
plausible educational levels. Because respondents are not restricted in their responses in the case of 
combo boxes, the underlying database contains all official and outdated educational levels, as well 
as synonyms for educational levels. In the case of a search tree, respondents are restricted to the 
presented response categories. Therefore, synonyms are of minor concern in search trees as one can 
expect that respondents can map their educational qualifications according to the provided options. 
Thus, only official and outdated educational qualifications are presented in a hierarchical structure 
based on the sub-grouping of the responses (Schneider & Ortmanns, 2019). When designing long 
lists, one should avoid scrolling. Hence, the list of educational qualifications was restricted to the 
most common official and outdated educational levels as these could be displayed in a proper way 
on 14´´ or 15´´ laptops (laptop size is commonly used by the survey organization). These varying 
numbers of response categories across different interface designs also reflect different levels of 
granularities for the measures of educational qualifications (outlined in table A1), it reflects the 
different needs of researchers, and makes use of the strengths of each design. Consequently, this 
                                                 
2 The sample size did not allow more experimental conditions (for information on power analysis see Döring 
& Bortz, 1995; Lachin, 1981).  
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article compares three different interface designs regarding the question of educational 
qualifications3 in Germany: 
(1) A long list of radio buttons with 29 response options from which respondents choose an 
appropriate response (Figure A1). The 26 educational qualifications were hierarchically 
ordered and categories for ‘no qualification’, ‘other qualification’, and ‘refuse to answer’, 
were offered. In contrast to the established interface design which contains a list with 10 
very generic response options (Figure A2), this long list allows more granularity. 
(2) A two-level search tree with 38 response options (Figure 1, and for the German version, see 
Figure A3). The single-level search tree contained six very generic response categories for 
educational levels, a category for ‘no qualification’, and an ‘other’ button. The two-level 
search tree contained six to eight specific response categories. If no selection was made in 
the search tree, or the ‘other’ option was not chosen, then respondents could answer in a 
standard text field on a new survey page. Compared with the established interface design 
and the long list, the search tree allows a higher level of measurement detail. 
(3) A combo box which covered 417 response options (for illustration, see Figure 2, and for the 
German version, see Figure A4) also allowed a standard text input or no answer. The 
response options of the combo box cover generic and specific terms for educational 
qualifications, outdated educational qualifications, and synonyms that are not covered by 
                                                 
3 German response options are presented because translating educational qualifications is prone to errors 
(Schneider, Joye, & Wolf, 2016). The combo box and search tree are based on Windows Presentation 
Foundation (WPF) technology and were recalled by the Kantar survey software nipo developed by TNS 
infratest, Germany. For further information on the tools see www.surveycodings.org/education. 
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the other interface designs. The combo box allows the highest measurement detail in 
comparison with the established interface design, the long list, and the search tree. 
Study design 
The random split-ballot experiment was conducted in accordance with the German Socio-
Economic Panel Innovative Sample (SOEP-IS) which was initiated in 2011 (referred to as ‘wave 
1’). This panel interviews panel members on a yearly basis (Richter & Schupp, 2012, 2015). In 
2014 (referred to as ‘wave 2’), the combo box, the search tree, and the long list, were implemented 
in a split-ballot experiment in accordance with the SOEP-IS (Bohlender & Glemser, 2016, pp. 14–
16). In total, 5,141 respondents participated in the SOEP-IS. However, only respondents who 
participated in the panel since 2011 (Sample I, potentially 1,278 respondents) were eligible for the 
experiment on interface designs, as these had answered the established educational question in 
wave 1 (for an illustration, see Figure A2). 
Furthermore, only respondents who obtained their highest qualification in Germany and 
who did not change their educational level in the period between wave 1 and wave 2 were included 
in the sample (these respondents were excluded from participating in the survey). Moreover, 
respondents who had extreme response times were also excluded (the 1st and the 99th percentiles). 
Owing to these restrictions, the sample ended up with 1,039 respondents, while 349 respondents 
were randomly assigned to the long list, 339 respondents were randomly assigned to the combo 
box, and 351 respondents were randomly assigned to the search tree (for a composition of the 
experimental groups, see table A2).  
Typically, SOEP-IS respondents were interviewed in person (face-to-face interviews, 
CAPI). However, for this study, interviewers were asked to turn the computer around so that 
respondents could answer the question with the alternative interface design on their own (CASI). 
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The question wording for all three experimental conditions was, ‘What is your highest educational 
qualification?’ Respondents assigned to the long list design were asked to choose their highest 
educational qualification from the list. The respondents assigned to the combo box or the search tree 
were instructed to select the best matching results for the highest educational qualification they 
attained. 
Operationalisation 
Multiple indicators can measure whether interface designs enable respondents to respond more 
readily. Hereinafter, response times are used as a proxy for the complexity of the interface design, 
and hence, as a proxy for the response burden (Olson & Parkhurst, 2013, p. 45; Malhotra, 2008; 
Turner, Sturgis, & Martin, 2014; Yan & Tourangeau, 2008). While there were no response times 
available for the established interface design (wave 1), response times for each of the three 
experimental conditions were captured by the client-side4 (wave 2). Owing to the skewed 
distribution of the response times (skewness = 14.5, kurtosis = 224.5), the outliers were eliminated 
following the exclusion of the fastest and slowest 1% based on a graphical display and a sensitivity 
analysis (21 observations were faster than 3.7 s and slower than 378 s). Furthermore, the natural 
logarithm was applied to normalise the values (Ratcliff, 1993). 
Another indicator used for the complexity of interface designs are response edits (Healey, 
2007; Heerwegh & Loosveldt, 2002) because edits occur when respondents either misread or 
misunderstood the question or accidentally clicked on the wrong response option. Response editing 
examined whether response editing occurred before respondents gave their final answer. However, it 
                                                 
4 Client-side paradata are collected at the level of the respondent's computer (Heerwegh, 2003).  
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was not possible to capture entry changes for the experimental condition of the long list of radio 
buttons. Therefore, this analysis focuses on respondents who answered with help of the combo box 
or search tree.  
Measurement differences were operationalised based on the consistency between the answer 
given in the established interface design in wave 15 and the answers, which were given in the three 
alternative interface designs in wave 2. Consistency between answers was measured by 
transforming the responses from the experiments into the educational coding used by the SOEP-IS 
in wave 1 (six-point scale, see SOEP, 2014, p. 54, and table A1). 
The willingness to answer multiple questions with the same interface design was measured 
by the number of educational qualifications6. Starting with a question on the highest educational 
qualification, respondents were asked whether they had any other educational qualifications. If the 
answer was ‘yes’, they were expected to name the educational qualification (this question was 
repeated up to six times) with the use of the same interface design as that used in the question on 
the highest educational qualification. 
Code-ability was operationalised based on whether a) the responses of the combo box and 
the search tree were automatically coded or b) a human post-survey coding was used. When a 
response was not automatically coded, we differentiated whether the human coder was able to code 
the response or not. The answers were not considered automatically codable if the ‘other’ category 
was chosen in the search tree or long list. 
                                                 
5 The responder’s educational level was harmonized with their answers in the panel waves 2012 and 2013 to 
avoid mismatches between the interface designs owing to changes in the respondent’s personal educational 
history. 
6 This was based on a screening question that pertained to multiple educational qualifications. 
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Finally, this experiment examined whether the logarithms of the response times, editing 
responses, and consistency between waves, differed according to the respondent characteristics. 
Socio-demographic characteristics (age in years and level of educational qualification as used in the 
SOEP) were included in the multivariate models given that Yan and Tourangeau (2008) showed 
that these variables were associated with questions that were considered demanding for cognition. 
Furthermore, we examined the interactions of age and educational level with the alternative 
interface designs to assess whether the facilitation of respondents and the data quality varied across 
the alternative interface designs based on respondent characteristics7. 
Results 
First, the response times were compared across the three experimental conditions (table A3). The 
long list required the maximum amount of time before an answer was provided, with an average 
response time of 50 s and a median of 43 s, whereas the combo box was associated with the 
minimum response time, with an average response time of 41 s and a median of 32 s. The response 
times of the search tree lies in between the response times of the other experimental conditions 
(table A3). 
Overall, there is a significant difference in the response times between the three alternative 
interface designs (F2;1,039 = 4.6, p = 0.01). While the difference in the mean and median response 
times between the long list and the search tree is not significant, the difference in the mean and 
                                                 
7 However, no multivariate models for the data quality indicators of code-ability and number of educational 
qualifications are estimated, as these indicators have low-cell frequencies for many respondent 
characteristics and low-variations in some experimental conditions. 
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median response times between the long list and the combo box is significant (table A4). However, 
there is no significant difference between the combo box and the search tree (table A4). 
Model 1 (table 1, linear regression) reports the impact of respondent characteristics on a 
logarithmic response time scale (in seconds)8. Medium vocational and higher vocational 
qualifications are positively associated with logarithmic response times. Furthermore, the use of a 
combo box is significantly faster than the use of a long list or a search tree (F2;135 = 3.09, p = 
0.05).  
The interaction of response times with age and the use of the combo box are positive and 
significant at the 99% level (table 1, model 1). Model 1 indicates that the interaction effects of 
medium vocational, higher vocational, and higher educational qualifications, are negatively 
associated with the use of combo boxes compared to the use of long lists. Furthermore, difference 
tests reveal that respondents with medium vocational, higher vocational, and higher educational 
qualifications, respond significantly faster with the use of the combo box compared with 
respondents with the same educational levels based on the use of a search tree (F2;135 = 13.54, p = 
0.001; F2;135 = 13,46, p = 0.001; F2;135 = 9.04, p = 0.001). 
Second, this study investigated whether there were differences in the editing responses 
between the interface designs of the search tree and the combo box. Table 2 indicates that 41% of 
the respondents edited their response during the use of the combo box, and 51% of the respondents 
edited their responses during the use of the search tree (χ2 = 7.35, p = 0.007). 
                                                 
8 The estimates are also robust when estimating fixed-effect models to account for respondents who are 
clustered in interviewers. 
 
16  
Table 1. Linear regression of respondent characteristics and alternative interface designs on 
logarithmic response time scales (model 1), and logistic regressions of respondent characteristics 
and alternative interface designs on response edits (model 2) and answer consistency (model 3). 
 Model 1 Model 2 Model 3 
 Response times Response edits Answer consistency 
Independent variables ?̂?𝛽 coef. Std. err. ?̂?𝛽 coef. Std. err. ?̂?𝛽 coef. Std. err. 
Age -0.01 0.00 -0.01** 0.01 0.01 0.01 
Being female -0.07 0.05 0.15 0.16 0.28 0.17 
       
Ref. General elementary 
qualification   
    
Medium vocational qualification 0.37** 0.17 -1.78*** 0.33 1.69*** 0.45 
Vocational qualification and/or 
Abitur 
0.14 0.34 -1.39** 0.56 -0.37 0.62 
Higher vocational qualification 0.47** 0.24 -1.12* 0.53 0.24 0.63 
Higher educational qualification 0.26 0.19 0.04 0.43 1.75** 0.62 
       
Ref. Long list       
Search tree -0.10 0.25   1.31 0.74 
Combo box -0.63** 0.28 -1.64** 0.69 0.58 0.68 
       
Ref. Age* long list       
Age* search tree 0.01 0.00   -0.01 0.01 
Age*combo box 0.01** 0.00 0.01 0.01 -0.02 0.01 
       
Ref. Educational 
qualification*long list   
    
Medium vocational*search tree 0.40 0.22   -1.14 0.61 
Medium vocational*combo box -0.46** 0.20 1.16*** 0.34 0.13 0.60 
Vocational and Abitur*search tree 0.47 0.39   -1.15 0.85 
Vocational and Abitur*combo 
box -0.26 0.40 0.98 0.73 0.41 0.89 
Higher vocational*search tree 0.39 0.32   -0.64 0.75 
Higher vocational*combo box -0.76*** 0.28 0.76 0.75 -0.42 0.77 
Higher education*search tree 0.21 0.24   -0.85 0.75 
Higher education*combo box -0.56*** 0.21 -0.94 0.55 0.11 0.68 
Number of observations 1,037 689 1,037 
NOTES - ?̂?𝛽 coef. = beta coefficients, Std. err. = standard errors, Ref. = Reference category. Std. err. adjusted for 
interviewer clusters. Model 2 includes respondents to the search tree and combo box only (reference category is the 
search tree interface). In models 1 and 3, two cases were omitted because there were not enough cases on the value 
of ‘inadequate’ regarding the educational level. * p < 0.05, ** p < 0.01, *** p < 0.001. 
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Table 2. Descriptive statistics of four indicator variables according to the experimental condition (in 
percentage). 
 
Indicator variables Long list Search tree Combo box Test of difference 
Response editing n.a. 51 41 ** 
Consistency 84 82 80 n.s. 
Number of educational qualifications a  
1 qualification 88 80 81 
†. 2 qualifications 10 15 15 
≥ 3 qualifications 2 5 4 
Codability 
Automatically codable 100 95 52 
*** Post-codable 0 2 38 
Not codable
b
 0 3 10 
Number of observations 349 351 339  
NOTES - n.a. = not applicable; n.s. = not significant. a Only valid educational qualifications were considered for the 
human post-coding. bNot codable is defined as an ambiguous or insufficient response (e.g. an occupation was named). 
† p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. 
 
Table 1 and model 2 present the results of logistic regression9 on the editing responses 
under the control of respondent characteristics. Respondents with medium vocational 
qualifications, vocational qualifications and/or Abitur holders, and higher vocational qualifications 
did not edit their responses to the same extent as respondents with other educational qualifications 
did. Furthermore, use of the combo box resulted in fewer response edits than the use of the search 
tree, which is statistically significant at the 99% level. Nevertheless, the results indicate that 
respondents with medium vocational qualifications who used the combo box changed their 
responses more often compared with respondents with the same educational qualifications who 
used the search tree. 
                                                 
9 In line with the recommendations of Best and Wolf (2015, p. 157), only the direction and statistical 
significance of the beta coefficients is interpreted in the cases of the logistic regression models 2 and 3. 
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To investigate the differences of the various interface designs, table 2 presents the 
percentage of measurement consistency between the established interface design used in wave 1 and 
the three alternative interface designs used in wave 2. All three alternative interface designs 
achieved a measurement consistency which was > 80%. Hence, there was no difference in the 
measurements between the three experimental conditions (table 2). 
To investigate whether the measurement consistency differs according to the respondent 
characteristics, a logistic regression with socio-demographic covariates was estimated (table 1, 
model 3). Respondents with medium vocational or higher educational qualifications provided more 
consistent answers than respondents with general elementary qualifications. As indicated in the 
descriptive analysis, the alternative interface designs were not associated with the measurement 
consistency (table 1, model 3). 
The numbers of educational qualifications are listed in table 2; 88% of the respondents who 
received the long list of response options indicated that they had one educational qualification, 
whereas in the other two interface designs, approximately 80% mentioned one educational 
qualification. Out of the respondents who got a long list of response options, 10%   indicated that 
they had a second educational qualification. By contrast, 15% of respondents indicated that they 
had a second educational qualification when responding with the combo box or the search tree. 
Consequently, respondents indicated a similar number of educational qualifications when they used 
the combo box or search tree, and they indicated fewer educational qualifications when they used 
the long list (table 2, χ2 = 8.66, p = 0.070). 
In addition, table 2 presents the code-ability of the highest educational qualification 
mentioned (in percentage). When the long list was used, 100% of the responses were codable, as all 
respondents found their highest educational qualification in the list of response options. In the case 
of the search tree, 95% of the responses were coded automatically. However, 5% of the respondents 
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could not identify their educational qualifications in the search tree and answered a follow-up 
question with a standard text field. Out of this 5% of responses, 2% of the responses were codable 
by human coders (seven cases), whereas 3% of the responses were uncodable by human coders (10 
cases named an occupation). In the case of the combo box, 52% of the responses were 
automatically coded. In 38% of the responses which were entered in the combo box and needed 
manual coding, human coders identified a code10. In 10% of the cases, no coding of the entered 
response was possible as the response was ambiguous or insufficient (e.g. named a lower 
educational qualification or an occupation). In total, there was a significant variation between the 
three alternative interface designs regarding the code-ability of responses in favour of the long list 
and the search tree (table 2, χ2 = 741.83, p = 0.001). 
 
Discussion 
Several indicators were used to examine whether a long list of radio buttons, a search tree, or a 
combo box, best facilitated the responses to long-list questions in computer-assisted surveys. Based 
on the example of the highest educational qualification attained, response times were significantly 
lower when the combo box was used compared with the use of the search tree or the long list. As 
the combo boxes are similar to standard text fields, this result is in line with the findings of Stern 
(2008) and Couper and Zhang (2016) who showed that standard text fields and combo boxes are 
less burdensome for respondents compared to long lists or drop-down boxes. Additionally, the 
results indicated that as the age increased, the advantage of the combo boxes concerning response 
times became smaller. Hence, combo boxes appear to present more difficulties for older 
                                                 
10 These human coded responses were included in the database for later use. 
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respondents. Furthermore, respondents with medium vocational, higher vocational, and higher 
educational qualifications, are faster when the combo box is used compared with respondents with 
the same educational qualifications who used the long list. Thus, combo boxes can be answered 
faster. However, this effect is moderated by the respondent’s age and educational level. 
Besides respondents with medium vocational qualifications, the split-ballot experiment 
revealed that there were significantly fewer response edits when the combo box was used compared 
with the use of the search tree. These findings indicate that most respondents have to expend fewer 
efforts in finding their intended responses in the case of combo boxes. 
The comparison of measurement consistencies shows no variation across the three 
experimental conditions. Consequently, the given example provides no evidence that the 
implementation of either the long lists, search trees, or combo boxes, result in significant 
measurement differences compared with the previous measures assumed with established interface 
designs. 
In addition, the study shows that respondents answering with the combo box and the search 
tree mention more educational qualifications than respondents in the long list design. Consequently, 
for researchers who are presenting an interface design multiple times, the combo box and the search 
tree seem to have clear advantages over long lists. 
The amount of post-survey coding shows that researchers have to expend more efforts in 
post-survey coding when they use the combo box compared to the long list or the search tree. The 
low percentage of codable responses when answering with the combo box can be explained a) 
either by the fact that many entries did not exist in the underlying database, or b) because of 
typographical errors (Schneider, Briceno-Rosas, Herzing, & Ortmanns, 2016). Thus, as long as 
there is no fuzzy match and the underlying database does not cover the majority of response 
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categories, long lists and search trees have an advantage over combo boxes concerning the post-
survey coding effort. 
Conclusions 
Alternative interface designs for long-list questions have already been implemented in computer-
assisted surveys; however, little is known about the optimal interface design to help respondents 
provide answers to enhance the quality of measurements (Couper & Zhang, 2016, and Tijdens, 
2015). This study achieved an improvement in the interface designs of long-list questions based on 
comparisons of the combo box, search tree, and long list. 
This study suggests that combo boxes and search trees are alternatives for the establishment 
of interface designs of long-list questions. However, these designs are associated with a trade-off 
between accuracy and costs. Based on our indicators for response burden, we can assume that 
combo boxes seem to provide maximum help to respondents answering long-list questions. 
Although combo boxes cover the largest number of response categories, they increase post-survey 
coding efforts, thus increasing costs. Conversely search trees can cover fewer response categories 
than combo boxes (but more than long lists), but they do not cause considerable increases in the 
amount of coding efforts compared with long lists. Therefore, neither the search tree nor the combo 
boxes are the magic solutions for the design challenge associated with long-list questions. 
Accordingly, researchers have to choose one or the other interface design based on their research 
intentions (also Couper & Zhang, 2016; Tijdens, 2015). In this regard, one promising example is 
the implementation of combo boxes and search trees for measuring educational qualifications in 
cross-cultural, migrant, or refugee surveys (Schneider, Briceno-Rosas, Ortmanns, & Herzing, 
2018). 
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This study had certain limitations concerning the interface designs. The experimental set-up 
is driven by the argument that maximises quality in each interface design, and that uses the 
strengths of each design to produce comparable data rather than identical data (designs are not 
interchangeable), which results in different number of response categories. While one cannot rule 
out that the results of this study may be confounded by the number of response options presented, it 
can also be argued that this difference is in favour of the long-list design, as this interface design is 
associated with the lowest number of answer options. Consequently, one may expect even greater 
advantages in the case of the combo box if the number of categories is the same for all 
experimental conditions.  
In addition, one may argue that the search algorithm and the database of the combo box was 
not ideal and will result in more post-survey codings. Future studies will have to show whether the 
optimisation of search algorithms and the database can improve the database request, and hence 
increase the amount of automatically coded responses for combo boxes. 
Despite these limitations, the results are encouraging for those who want to implement 
combo boxes in their survey procedures. Likewise, if these alternative interface designs worked in 
the case of education, they should be suitable for different types of questions with many response 
options, such as political party candidates. This evaluation of alternative interface designs 
contributes to the research on the interface design for long-list questions and shows how survey 
practitioners can improve the measurement of the key socio-demographic variable of educational 
qualification. 
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 Appendix 
 
 Table A1. Transfer of the ISCED codings used for the different interface designs. 
 
ISCED categories  Detailed alternative ISCED 2011 generated by the alternative interface designs  SOEP coding 
Code Label 
 
Code Label 
 
Code Label 
0-1 Less than lower secondary education 
0 Less than primary education 1 Inadequately 100 Primary education 
2 Lower secondary education 
243 General lower secondary completed, without direct access to upper secondary education 
2 General elementary 244 
General lower secondary completed, with direct access to upper 
secondary education 
253 Vocational lower secondary completed, without direct access to upper secondary education 
254 Vocational lower secondary completed, with direct access to upper secondary education 
3 Medium vocational 
3 general General upper secondary education 
343 General upper secondary completed, without direct access to tertiary education 
344 General upper secondary completed, with direct access to tertiary education 
3 vocational Vocational upper secondary education 
353 Vocational upper secondary completed, without direct access to tertiary education 
354 Vocational upper secondary completed, with direct access to tertiary education 
4 Post-secondary non-tertiary education 
443 General post-secondary non-tertiary education completed, without direct access to tertiary education 
4 Vocational and Abitur 
444 General post-secondary non-tertiary education completed, with direct access to tertiary education 
453 Vocational post-secondary non-tertiary education completed, without direct access to tertiary education 
454 Vocational post-secondary non-tertiary education completed, with direct access to tertiary education 
5 Short-cycle tertiary education 560 Short-cycle tertiary education 5 Higher vocational 
6 Bachelor’s level 660 Bachelor’s or equivalent level 
6 Higher educational 7 Master’s level 760 Master’s or equivalent level 
8 Doctoral level 860 Doctoral or equivalent level 
NOTE. – ISCED coding is based on Schneider, Briceno-Rosas, Ortmanns, and Herzing (2018, table 5.5), while the SOEP coding is based on the 
SOEP Group (2014, p. 55) documentation.
 Table A2. Sample composition according to experimental group. 
 All Long list Search tree Combo box 
Mean age in years 51 51 52 51 
Being female (in %) 50.6 49.3 47.9 54.9 
Educational levela (in %)     
Inadequately 0.2 0.3 0.0 0.3 
General elementary 13.3 10.9 14.5 14.5 
Medium vocational 56.5 59.9 56.1 53.4 
Vocational and Abitur 6.0 4.3 6.3 7.4 
Higher vocational 5.3 5.7 4.8 5.3 
Higher educational 18.8 18.9 18.2 19.2 
Overall 1,039 349 351 339 
NOTE. –.a Educational level is based on SOEP coding according to the SOEP Group (2014, p. 55) documentation. 
Difference tests did not indicate a significant difference across experimental groups. 
  
 Table A3. Response times in seconds for different experimental conditions (interface designs). 
Experimental 
conditions Mean SD Median Min. Max. 
25th 
percentile 
75th 
percentile n 
Long list 50 38 43 4 244 17 75 349 
Search tree 45 41 35 4 319 22 54 351 
Combo box 41 38 32 4 377 20 52 339 
Overall 45 39 34 4 377 20 61 1,039 
NOTES: - SD = standard deviation, Min. = Minimum, Max. = Maximum, n = number of observations. Twenty-one 
observations were excluded because their response times were in the 1st and the 99th percentiles. 
  
 Table A4. Difference tests for response times between experimental conditions (interface designs). 
Experimental conditions Tests of difference for 
meansa 
Tests of difference for 
mediansb 
Long list vs. search tree t = -1.56, p = 0.36 χ2 = 1.65, d.f. = 1, p = 0.12 
Long list vs. combo box t = -3.03, p = 0.01 χ2 = 4.89, d.f. = 1, p = 0.03 
Search tree vs. combo box t =   1.49, p = 0.41 χ2 = 3.07, d.f.  = 1, p = 0.08 
NOTES - Twenty-one observations were excluded because their response times were in the 1st or the 99th 
percentiles. d.f. = degrees of freedom, χ2 = chi-square test, t = t-value, p = p-value. 
a Difference test is based on a pairwise comparison of means with Bonferroni’s correction. 
b Difference test is based on a median χ2 test.
 Figures 
 
Figure A1. Established interface design - Long list with 29 response options for levels of 
education in Germany (SOEP-IS Group, 2018). 
  
  
 
Figure A2. Established interface design - Long list with 10 items for levels of education in 
Germany (SOEP-IS Group, 2017). 
  
  
 
Figure A3. Alternative interface design - Search tree with 38 response options for level of 
education for Germany (slight design differences compared to figure 1 are due to later design 
adjustments for the international version). 
  
  
Figure A4. Alternative interface design - Combo box with 417 response suggestions for level of 
education for Germany (exemplified after three characters were entered; slight design 
differences compared to figure 2 are due to later design adjustments for the international 
version). 
